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CLAIMS 



I claim: 



1. 



An analyzensystem for tracking quality of voice services over a telephony 
network, said\analyzer system connected to at least one node of at least one 
telephony network, said analyzer system comprising: 



a connector adapted for a non-intrusive, high-impedance interface to said 



telephony network 

a high-impedance measurement subsystem capable of measuring quality of voice 
services passing throuVh each said node on each said telephony network; 

a quality of service analysis subsystem that analyzes quality of service for each 
said telephony network fo\ a plurality of calls made over said telephony network 
through said node; and \ 

a data store that records the analysis of the quality of service analysis subsystem. 

2. The analyzer system of claim 1, further comprising a recording system for 
recording telephony communications^ 

3. The analyzer system of claim 1, further cOTnprising a reporting subsystem that 
sends one or more said analyses of the qualrty of service analysis subsystem to a 
predetermined destination via the telephony iretwork. 

4. The analyzer system of claim 1, further comprising: 
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a monitoring subsystem that analyzes said recorded analyses and ascertains 
whether Said quality of service falls below a predefined level; and 

a notification subsystem whereby said analyzer system sends a message via the 
telephony network to a predefined destination when said quality of service falls 
below a predefined level. 

5. An analyzer system for tracking quality of voice services over a telephony 
network and connected to at least two nodes corresponding to at least one 
telephony network said analyzer system comprising: 

at least one high- impedance measurement subsystem capable of measuring 
quality of service of each said telephony network by analyzing a voice 
communication passinV through each said node on each said telephony network; 

at least one quality of service analysis subsystem that analyzes quality of service 
for at least one of said telephony networks for the duration of at least one call 
made over said telephony networks and passing through said corresponding nodes 
connected to said telephony networks; 

6. An analyzer system for tracking quality of voice services over a telephony 
network and connected to at least two nodes corresponding to at least one 
telephony network, said analyzer syktem comprising: 

at least one additional telephony netwVk; and 

at least one switching subsystem corresponding to each quality of service analysis 
subsystem that, if during the course of a call said quality of service analysis 
subsystem detects a degradation of said quality of service on a first telephony 
network, said switching subsystem immediately switches the call to a second 
telephony network for uninterrupted servicing af said call. 
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7. The aKalyzer system of claim 5, further comprising at least one circuit-switched 
network wherein said analyzer system is connected to at least one node 
corresponding to said circuit-switched network and wherein said switching 
subsystemWn select said circuit-switched network in lieu of said telephony 
networks arid thereby switch said call to said circuit-switched network for 
uninteiruptedWrvicing of said call 
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A system for comparing quality of voice services in a plurality of telephony 
networks, said system comprising: 

at least two telephony networks; 

at least two analyzer systems wherein each such analyzer system is connected to a 
node on at least two of said telephony networks, each such analyzer system 
comprising a system capable of measuring quality of voice services over a 
telephony network; 

at least one testing subsystem\corresponding to one said analyzer system by which 
such analyzer system initiates at least two calls over at least two of said telephony 
networks to at least one other analyzer system and analyzes the quality of voice 
services between said first analyzfcr system and said second analyzer system over 
said telephony networks over which said calls were made; 

at least one selection subsystem corresponding to each testing subsystem by 
which said corresponding analyzer system can select one telephony network from 
among the plurality of telephony networks tested for routing at least one call 
through said node corresponding to said corresponding analyzer system to another 
node, said selection based at least in part on\m evaluation of said analyses by said 
corresponding testing subsystem. 
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9. TheWstem of claim 8, wherein said system is a personal computer system 
comprising hardware and software components. 

10. The analyser system of claim 8, further comprising an circuit-switched network 
and wherein>each said selection subsystem can select said circuit-switched 
network over the plurality of telephony networks for routing at least one call 
through said nooe corresponding to said corresponding analyzer system to another 
node, said selection based at least in part on an evaluation of said analyses by said 
corresponding testing subsystem. 
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11. A system for comparing quality of voice services in a plurality of telephony 
networks, said system comprising: 

a first telephony network; 

a second telephony network; } 

a first analyzer system connected to both a first node on said first telephony 
network and to a first node on sard second telephony network, said first analyzer 
system comprising a system capabtf of measuring quality of voice services over a 
telephony network; 

a second analyzer system connected toNboth a second node on said first telephony 
network and to a second node on said second telephony network, said second 
analyzer system comprising a system capable of measuring quality of voice 
services over a telephony network; 

a first testing subsystem by which said first analyzer system initiates a first call 
over said first telephony network to said second\analyzer system and analyzes the 
quality of voice services between said first analyzfer system and said second 
analyzer system over said first telephony network, and by which said first 
analyzer system initiates a second call over said second telephony network to said 
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seconckanalyzer system and analyzes the quality of voice services between said 
first anaWzer system and said second analyzer system over said second telephony 
network; \ 

a first selection subsystem by which said first analyzer system selects one such 
telephony network for at least one call routed through said first node to said 
second node, sara selection based at least in part on an evaluation of said analyses 
by said first testing, subsystem. 

12. The system of claim 1 K wherein said system is a personal computer system 
comprising hardware and software components. 

13. The system of claim 11, further comprising: 

a second testing subsystem by \wiich said second analyzer system, upon receipt of 
said first call from said first analyW system, analyzes the quality of voice 
services between said first anal yzensy stem and said second analyzer system over 
said first telephony network, and by wiich said second analyzer system, upon 
receipt of said second call from said first analyzer system, analyzes the quality of 
voice services between said first analyzersystem and said second analyzer system 
over said second telephony network; \ 

a second selection subsystem by which said sefcond analyzer system selects one 
such telephony network for a call routed througK said second node to said first 
node, said selection based at least in part on an evaluation of said analyses by said 
second testing subsystem. \ 

14. The system of claim 11, further comprising at least one additional analyzer 
system, each such additional analyzer system connected to an additional node on 
said first telephony network and to an additional node on said\econd telephony 
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network, each such additional analyzer system comprising a system capable of 
measuring quality of voice services over a telephony network, and wherein said 
first testmg subsystem of said first analyzer system initiates a first call over said 
first telephony network to each said additional analyzer system and analyzes the 
quality of voice services between said first analyzer system and each said 
additional analyzer system over said first telephony network, and wherein said 
first analyzer system initiates a second call over said second telephony network to 
each said additional analyzer system and analyzes the quality of voice services 
between said firsftanalyzer system and each said additional analyzer system over 
said second telephony network, and wherein said first selection subsystem of said 
first analyzer system\selects one such telephony network from among those 
analyzed for at least one call routed through said first node to said second node 
and for at least one call Wited to each of said additional nodes, each said selection 
based at least in part on anv evaluation of said analyses by said first testing 
subsystem. \ 

15. The system of claim 14, further comprising: 

at least one additional testing subsystem by which at least one of said additional 
analyzer systems, upon receipt of saicKfirst call from said first analyzer system, 
analyzes the quality of voice services between said first analyzer and such said 
additional analyzer system over said first\elephony network, and by which said 
second analyzer system, upon receipt of saM second call from said first analyzer 
system, analyzes the quality of voice servicestoetween said first analyzer system 
and such said additional analyzer system over said second telephony network; 

at least one additional selection subsystem corresponding to each said additional 
testing subsystem whereby each such said additional selection subsystem selects 
one such telephony network for a call routed through leach such said additional 
node to said first node, said selection by each such saidVdditional selection 



37 




Via Express Mail No. EL576204767US Attorney Docket No.: 043883.0006 

Date of Mailing: November 8, 2001 

subsystem based at least in part on an evaluation of said analyses by each said 
additionalNtesting subsystem. 

16. The system onclaim 11, further comprising at least one additional telephony 
network wherein said first analyzer system is connected to a first node on said 
each additional telephony network, wherein said second analyzer system is 
connected to a secWd node on said each additional telephony network, wherein 
said first testing subsystem by which said first analyzer system initiates an 
additional call over said each additional telephony network to said second 
analyzer system and analyzes the quality of voice services between said first 
analyzer system and saicKsecond analyzer system over said each additional 
telephony network, and wKerein said first selection subsystem selects a telephony 
network from a group of nefWorks-said group of networks comprising said first 
telephony network, said second telephony networks, and said each additional 
telephony network— for at least Vie call routed through said first node to said 
second node, said selection basedyt least in part on an evaluation of said analyses 
by said first testing subsystem. \ 

17. The system of claim 16 further comprising: 

a second testing subsystem by which said Second analyzer system, upon receipt of 
said first call from said first analyzer systems analyzes the quality of voice 
services between said first analyzer and said second analyzer over said first 
telephony network, and by which said second analyzer system, upon receipt of 
said second call from said first analyzer system, Analyzes the quality of voice 
services between said first analyzer and said second analyzer over said second 
telephony network, and by which said second analyzer system, upon receipt of 
said each additional call from said first analyzer system, analyzes the quality of 
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voice services between said first analyzer and said second analyzer over said each 
additional telephony network. 

a seconovselection subsystem by which said second analyzer system selects a 
telephonyVetwork from a group of networks-said group of networks comprising 
said first telephony network, said second telephony networks, and said each 
additional telephony network-for at least one call routed through said first node 
to said second node, said selection based at least in part on an evaluation of said 
analyses by said First testing subsystem. 

18. The system of claimW further comprising at least one additional analyzer 

system, each such additional analyzer system connected to an additional node on 
said first telephony network and to an additional node on said second telephony 
network and an additionamiode on each additional telephony network, each such 
additional analyzer system Comprising a system capable of measuring quality of 
voice services over a telephorW network, and wherein said first testing subsystem 
of said first analyzer system inmates a first call over said first telephony network 
to each said additional analyzer system and analyzes the quality of voice services 
between said first analyzer system Vnd each said additional analyzer system over 
said first telephony network, and wnferein said first analyzer system initiates a 
second call over said second telephone network to each said additional analyzer 
system and analyzes the quality of voica services between said first analyzer 
system and each said additional analyzer Vystem over said second telephony 
network, and wherein said first analyzer sy\tem initiates an additional call over 
each said additional telephony network to ea\h said additional analyzer system 
and analyzes the quality of voice services between said first analyzer system and 
each said additional analyzer system over each stoid additional telephony network, 
and wherein said first selection subsystem of saidYirst analyzer system selects, for 
each node tested, at least one such telephony network for each node from among 
those analyzed for at least one call routed through saici first node to each of said 
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additional nodes, each said selection based at least in part on an evaluation of said 
analyses by said first testing subsystem. 

19. The system of claim 18, wherein said system is a personal computer system 
comprising Hardware and software components. 

20. The system of claim 16, wherein at least one of said additional telephony 
networks is a hybrid VON/PSTN network. 

21 . The system of claim \ 1 , wherein at least one of said telephony networks is a 
hybrid VON/PSTN nefwork. 

22. A system for comparing quality of voice services in a plurality of telephony 
networks, said system comprising: 

a first telephony network; \ 

a second telephony network; \ 

a first analyzer system connected tdboth a first node on said first telephony 
network and to a first node on said second telephony network, said first analyzer 
system comprising a system capable oY measuring quality of voice services over a 
telephony network; \ 

a second analyzer system connected to both a second node on said first telephony 
network and to a second node on said second telephony network, said second 
analyzer system comprising a system capable of measuring quality of voice 
services over a telephony network; \ 

a first testing subsystem by which both said firkt analyzer system initiates a first 
call over said first telephony network to said second analyzer system and analyzes 
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the quality of voice services between said first analyzer system and said second 
analyzer system over said first telephony network, and by which said first 
analyzer TBystem, upon receipt of a second call from said second analyzer system, 
analyzes toe quality of voice services between said first analyzer system and said 
second analyzer system over said second telephony network; 

a second testing subsystem by which both said second analyzer system, upon 
receipt of said frrst call from said first analyzer system, analyzes the quality of 
voice services between said first analyzer system and said second analyzer system 
over said first telephony network, and by which said second analyzer system 
initiates a second cal\over said second telephony network to said first analyzer 
system and analyzes tire quality of voice services between said first analyzer 
system and said second analyzer system over said second telephony network; 

a first selection subsystem \y which said first analyzer system selects at least one 
such telephony network for calls routed through said first node to said second 
node, said selection based at le^st in part on an evaluation of said analyses by said 
first testing subsystem; and 

a second selection subsystem by Which said second analyzer system selects at 
least one such telephony network fo\ at least one call routed through said second 
node to said first node, said selection leased at least in part on an evaluation of 
said analyses by said second testing subsystem. 



23. The system of claim 22, wherein said system is a personal computer system 
comprising hardware and software component 



24. The system of claim 22, wherein at least one of saic^ telephony networks is a 
hybrid VON/PSTN network. 
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25. A sWem for comparing quality of voice services on modern telephony networks, 
including VON, PSTN, and hybrid VON/PSTN networks, to an circuit-switched 
network such as PSTN, said system comprising: 

a first telebhony network; 

a first circuiKswitched network; 

a first analyzersystem connected to a first node on said first telephony network, 
said first analyzed system comprising a system capable of measuring quality of 
voice services overte telephony network; 

a second analyzer system connected to a second node on said first telephony 
network, said second aWyzer system comprising a system capable of measuring 
quality of voice services Wer a telephony network; 

a first testing subsystem bywhich said first analyzer system initiates a first call 
over said first telephony network to said second analyzer system and analyzes the 
quality of voice services between said first analyzer system and said second 
analyzer system over said first telephony network; 

a first selection subsystem by which said first analyzer system selects at least one 
such network for at least one call routed through said first node to said second 
node, said selection based at least in pa^t on an evaluation of said analysis by said 
first testing subsystem. 



26. The system of claim 25, wherein said system is a personal computer system 
comprising hardware and software components) 



27. The system of claim 25, further comprising: 

a second testing subsystem by which said second analyser system, upon receipt of 
said first call from said first analyzer system, analyzes theVjuality of voice 
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services between said first analyzer and said second analyzer over said first 
telephony network; and 

a second\election subsystem by which said second analyzer system selects at 
least one such network for a call routed through said second node to said first 
node, said selection based at least in part on an evaluation of said analysis by said 
second testing subsystem. 



28. The system of claim^S, wherein said telephony network is a hybrid VON/PSTN 
network. 
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29. A system for comparing quality of voice services provided by a plurality of 
telephony service-providers, sVd system comprising: 

at least two telephony service-providers; 

at least two analyzer systems whereV each such analyzer system is connected to a 
node on a network for least two of sam telephony service-providers, each such 
analyzer system comprising a system capable of measuring quality of voice 
services over a telephony service-providerVetwork; 

at least one testing subsystem corresponding to one said analyzer system by which 
such analyzer system initiates at least two callsWough at least two of said 
telephony service-providers to at least one other analyzer system and analyzes the 
quality of voice services between said first analyzensystem and said second 
analyzer system through said telephony service-providers with which said calls 
were made; 

at least one selection subsystem corresponding to each testing subsystem by 
which said corresponding analyzer system can select one telephony service- 
provider from among the plurality of telephony service-providersStested for 
routing at least one call through said node corresponding to said corresponding 
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anaWzer system to another node, said selection based at least in part on an 
evaluation of said analyses by said corresponding testing subsystem. 

30. The systeAof claim 8, wherein said system is a personal computer system 
comprising Hardware and software components. 

31. The analyzer system of claim 8, further comprising an circuit-switched service- 
provider and wherem each said selection subsystem can select said circuit- 
switched service-provider in lieu of the plurality of telephony service-providers 
for routing at least one cbll through said node corresponding to said corresponding 
analyzer system to anotheXnode, said selection based at least in part on an 
evaluation of said analyses by said corresponding testing subsystem. 

32. A system for comparing quality ovvoice services in a plurality of telephony 
service-providers, said system comprising: 

a first telephony service-provider; \ 

a second telephony service-provider; \ 

a first analyzer system connected to both a first node on a network of said first 
telephony service-provider and to a first nod^on a network of said second 
telephony service-provider, said first analyzer sy stem comprising a system 
capable of measuring quality of voice services oW a telephony service-provider 
network; \ 

a second analyzer system connected to both a secondVode on a network of said 
first telephony service-provider and to a second node oka, network of said second 
telephony service-provider, said second analyzer system comprising a system 
capable of measuring quality of voice services over a telephony service-provider 
network; \ 
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a first testing subsystem by which said first analyzer system initiates a first call 
through said first telephony service-provider to said second analyzer system and 
analyzes the quality of voice services between said first analyzer system and said 
second analyzer system over said first telephony service-provider, and by which 
said first anawzer system initiates a second call through said second telephony 
service-provider to said second analyzer system and analyzes the quality of voice 
services between said first analyzer system and said second analyzer system over 
said second teleplaony service-provider; 

a first selection subsystem by which said first analyzer system selects one such 
telephony service-pravider for at least one call routed through said first node to 
said second node, saidNselection based at least in part on an evaluation of said 
analyses by said first testing subsystem. 

33. The system of claim 11, wherein said system is a personal computer system 
comprising hardware and software components. 

34. The system of claim 11, further comprising: 

a second testing subsystem by which s\id second analyzer system, upon receipt of 
said first call from said first analyzer sys\em, analyzes the quality of voice 
services between said first analyzer systeAand said second analyzer system 
through said first telephony service-provide\and by which said second analyzer 
system, upon receipt of said second call from said first analyzer system, analyzes 
the quality of voice services between said first analyzer system and said second 
analyzer system through said second telephony service-provider; 

a second selection subsystem by which said second analyzer system selects one 
such telephony service-provider for a call routed througfrysaid second node to said 
first node, said selection based at least in part on an evaluari^n of said analyses by 
said second testing subsystem. 
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35. The system of claim 1 1 , further comprising at least one additional analyzer 
system, each such additional analyzer system connected to an additional node on 
a networkW said first telephony service-provider and to an additional node on a 
network of said second telephony service-provider, each such additional analyzer 
system comprising a system capable of measuring quality of voice services 
through a telephony service-provider, and wherein said first testing subsystem of 
said first analyzed system initiates a first call through said first telephony service- 
provider to each said additional analyzer system and analyzes the quality of voice 
services between sarti first analyzer system and each said additional analyzer 
system through said fntst telephony service-provider, and wherein said first 
analyzer system initiated a second call through said second telephony service- 
provider to each said additional analyzer system and analyzes the quality of voice 
services between said first ataalyzer system and each said additional analyzer 
system through said second telephony service-provider, and wherein said first 
selection subsystem of said firs^analyzer system selects one such telephony 
service-provider from among those analyzed for at least one call routed through 
said first node to said second node a<nd for at least one call routed to each of said 
additional nodes, each said selection taased at least in part on an evaluation of said 
analyses by said first testing subsysterm 

36. The system of claim 14, further comprising^ 

at least one additional testing subsystem by \wiich at least one of said additional 
analyzer systems, upon receipt of said first callVrom said first analyzer system, 
analyzes the quality of voice services between said first analyzer and such said 
additional analyzer system through said first telepftony service-provider, and by 
which said second analyzer system, upon receipt of said second call from said 
first analyzer system, analyzes the quality of voice seAices between said first 
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anaWzer system and such said additional analyzer system through said second 
telephony service-provider; 

at least Vie additional selection subsystem corresponding to each said additional 
testing subsystem whereby each such said additional selection subsystem selects 
one such teffephony service-provider for a call routed through each such said 
additional noae to said first node, said selection by each such said additional 
selection subsystem based at least in part on an evaluation of said analyses by 
each said additional testing subsystem. 

37. The system of claim 1 1, further comprising at least one additional telephony 
service-provider wherein said first analyzer system is connected to a first node on 
said each additional telephon\service-provider, wherein said second analyzer 
system is connected to a secondViode on said each additional telephony service- 
provider, wherein said first testing\subsystem by which said first analyzer system 
initiates an additional call through said each additional telephony service-provider 
to said second analyzer system and analyzes the quality of voice services between 
said first analyzer system and said second analyzer system through said each 
additional telephony service-provider, anaWherein said first selection subsystem 
selects a telephony service-provider from a group of service-providers-said group 
of service-providers comprising said first telephony service-provider, said second 
telephony service-providers, and said each additional telephony service-provider— 
for at least one call routed through said first node toSsaid second node, said 
selection based at least in part on an evaluation of saicKanalyses by said first 
testing subsystem. \ 

38. The system of claim 16 further comprising: \ 

a second testing subsystem by which said second analyzer system, uoon receipt of 
said first call from said first analyzer system, analyzes the quality of voice 
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services between said first analyzer and said second analyzer through said first 
telephony service-provider, and by which said second analyzer system, upon 
receipt oV said second call from said first analyzer system, analyzes the quality of 
voice services between said first analyzer and said second analyzer through said 
second telephony service-provider, and by which said second analyzer system, 
upon receipt of said each additional call from said first analyzer system, analyzes 
the quality of vVice services between said first analyzer and said second analyzer 
through said eacliSadditional telephony service-provider. 

a second selection subsystem by which said second analyzer system selects a 
telephony service-provider from a group of service-providers-said group of 
service-providers comprising said first telephony service-provider, said second 
telephony service-providerk and said each additional telephony service-provider- 
for at least one call routed through said first node to said second node, said 
selection based at least in part o\ an evaluation of said analyses by said first 
testing subsystem. \ 

39. The system of claim 16, further comprising at least one additional analyzer 

system, each such additional analyzer sys\em connected to an additional node on 
said first telephony service-provider and to \n additional node on said second 
telephony service-provider and an additional Vode on each additional telephony 
service-provider, each such additional analyzensystem comprising a system 
capable of measuring quality of voice services through a telephony service- 
provider, and wherein said first testing subsystem of said first analyzer system 
initiates a first call through said first telephony service-provider to each said 
additional analyzer system and analyzes the quality of\oice services between said 
first analyzer system and each said additional analyzer system through said first 
telephony service-provider, and wherein said first analyzeAvstem initiates a 
second call through said second telephony service-provider toSeach said additional 
analyzer system and analyzes the quality of voice services between said first 
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analyzer system and each said additional analyzer system through said second 
telephony service-provider, and wherein said first analyzer system initiates an 
additional call through each said additional telephony service-provider to each 
said additional analyzer system and analyzes the quality of voice services between 
said first analyzer system and each said additional analyzer system through each 
said additional telephony service-provider, and wherein said first selection 
subsystem of Said first analyzer system selects, for each node tested, at least one 
such telephony \ervicerprovider for each node from among those analyzed for at 
least one call routed through said first node to each of said additional nodes, each 
said selection based at least in part on an evaluation of said analyses by said first 
testing subsystem. \ 

40. The system of claim 18, wherein said system is a personal computer system 
comprising hardware and software components. 

41 . The system of claim 16, whereila at least one of said additional telephony service- 
providers is a hybrid VON/PSTN\service-provider. 

42. The system of claim 11, wherein at least one of said telephony service-providers 
is a hybrid VON/PSTN service-providet. 

43. A system for comparing quality of voice services in a plurality of telephony 
service-providers, said system comprising: \ 

a first telephony service-provider; \ 

a second telephony service-provider; \ 

a first analyzer system connected to both a first node Vi a network of said first 
telephony service-provider and to a first node on said second telephony service- 
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providW, said first analyzer system comprising a system capable of measuring 
quality of voice services through a telephony service-provider; 

a second analyzer system connected to both a second node on a network of said 
first telephony service-provider and to a second node on said second telephony 
service-provider, said second analyzer system comprising a system capable of 
measuring qual\ty of voice services through a telephony service-provider; 

a first testing subsystem by which both said first analyzer system initiates a first 
call through said first telephony service-provider to said second analyzer system 
and analyzes the qualify of voice services between said first analyzer system and 
said second analyzer system through said first telephony service-provider, and by 
which said first analyzer system, upon receipt of a second call from said second 
analyzer system, analyzes theViality of voice services between said first analyzer 
system and said second analyzer\ystem through said second telephony service- 
provider; 

a second testing subsystem by which bVh said second analyzer system, upon 
receipt of said first call from said first analyzer system, analyzes the quality of 
voice services between said first analyzer sWem and said second analyzer system 
through said first telephony service-provider\nd by which said second analyzer 
system initiates a second call through said second telephony service-provider to 
said first analyzer system and analyzes the qualityspf voice services between said 
first analyzer system and said second analyzer systei^ through said second 
telephony service-provider; 

a first selection subsystem by which said first analyzer system selects at least one 
such telephony service-provider for calls routed through said first node to said 
second node, said selection based at least in part on an evaluation of said analyses 
by said first testing subsystem; and 

a second selection subsystem by which said second analyzer systerh selects at 
least one such telephony service-provider for at least one call routed through said 
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secondVode to said first node, said selection based at least in part on an 
evaluation of said analyses by said second testing subsystem. 

44. The system of claim 22, wherein said system is a personal computer system 
comprising hardware and software components. 

45. The system of claim 22, wherein at least one of said telephony service-providers 
is a hybrid VON/PSTN service-provider. 
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46. A system for comparingViality of voice services on modern telephony service- 
providers, including VON)sPSTN, and hybrid VON/PSTN service-providers, to 
an circuit-switched service-provider such as PSTN, said system comprising: 

a first telephony service-providV; 

a first circuit-switched service-provider; 

a first analyzer system connected to \ first node on a network of said first 
telephony service-provider, said first analyzer system comprising a system 
capable of measuring quality of voice sefyices through a telephony service- 
provider; 

a second analyzer system connected to a secctad node on a network of said first 
telephony service-provider, said second analyzer system comprising a system 
capable of measuring quality of voice services through a telephony service- 
provider; 

a first testing subsystem by which said first analyzer system initiates a first call 
through said first telephony service-provider to said second analyzer system and 
analyzes the quality of voice services between said first anaivzer system and said 
second analyzer system through said first telephony service-provider; 
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a fir&t selection subsystem by which said first analyzer system selects at least one 
such service-provider for at least one call routed through said first node to said 
secondVode, said selection based at least in part on an evaluation of said analysis 
by said ntst testing subsystem. 

47. The system of\laim 25, wherein said system is a personal computer system 
comprising hardware and software components. 

48. The system of claim 26, further comprising: 

a second testing subsystem by which said second analyzer system, upon receipt of 
said first call from said first analyzer system, analyzes the quality of voice 
services between said first analyzer and said second analyzer through said first 
telephony service-provider; anei 

a second selection subsystem by which said second analyzer system selects at 
least one such service-provider for\ call routed through said second node to said 
first node, said selection based at leak in part on an evaluation of said analysis by 
said second testing subsystem. \ 

49. The system of claim 25, wherein said telephony service-provider is a hybrid 
VON/PSTN service-provider. \ 

50. A system for measuring quality of voice services on modern telephony networks, 
including VON, PSTN, and hybrid VON/PSTN networks,, said system 
comprising an analyzer that measures quality of servicte of a signal transmitted 
over the telephony network. \ 
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51. The system of claim 50, further comprising a connector adapted to make a 
connection to said test point in the telephony network. 

52. The system df claim 50, wherein said analyzer comprises a computer system. 

53. The system of claim 52, wherein said computer system is a personal computer 
system comprisingviardware and software components. 
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54. The system of claim 5X, wherein said analyzer further comprises a configuration 
subsystem that configun^s said computer system to interface with said telephony 
network. 



55. The system of claim 50, wherein said analyzer further comprises a quality of 

service analysis subsystem that performs an analysis of said quality of service of 
said signal. 



M 5 56. The system of claim 55, wherein said Vnalyzer further comprises a report 

generator that reports a result of said analysis of said quality of service of said 
signal. 



57. The system of claim 50, wherein said analyzer further comprises a 

communications protocol analysis subsystem tf^t performs an analysis of 
adherence to said communication protocol. 
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58. The systenrsof claim 57, wherein said analyzer further comprises a report 

generator thatNfeports a result of said analysis of adherence to said communication 
protocol. 



in 

69 

in 



59. The system of claimYiO, wherein said analyzer further comprises: 

a quality of service analysis subsystem that performs an analysis of said quality of 
service of said signal; aAd 

a communications protocol analysis subsystem that performs an analysis of 
adherence to said communication protocol. 

. 60. The system of claim 59, wherein said analyzer further comprises a report 

generator that reports both a result of said analysis of said quality of service of 
said signal and said analysis of aoherence to said communication protocol. 



61 . The system of claim 5 1 , wherein said ^nalyzer comprises: 
a computer system; 

a configuration subsystem that configures \aid computer system to interface with 
said telephony network; 

a quality of service analysis subsystem that performs an analysis of said quality of 
service of said signal; and 

a report generator that reports both a result of saicKanalysis of said quality of 
service of said signal and said analysis of adherence^ to said communication 
protocol. 



62. The system of claim 61, wherein said system is a personaI\computer system 
comprising hardware and software components. 
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63. The system of claim 61 , wherein said connector is a handset connector that 
couples to al^lephone handset to make said connection. 

64. The system of claVn 61, wherein said connector is a base connector that couples 
to a telephone base\o make said connection. 

65. The system of claim 6 1\ further comprising a recorder that records signals 
transmitted by the telephony network at said test point. 
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66. The system of claim 65, further comprising a reproduction unit that reproduces 
the recorded signal through th* telephony network at said test point to permit a 
determination of a speech qualit 

67. The system of claim 61, wherein sara quality of service analysis subsystem 
comprises a subsystem that tests quality of service selected from a figure of merit 
for voice clarity, a figure of merit for vtyce intelligibility, a voice level, a power, a 
timing signal, or a delay. 



68. The system of claim 61, wherein said qualitAof service analysis subsystem 

comprises a subsystem that tests a telephony condition selected from an AC call- 
control signal, a DC call-control signal, a call progress tone, or a CLASS signal. 



69. The system of claim 61, wherein said connector coiWises a connector adapted to 
connect to a selected one of a telephone handset, a telephone base unit, a line 
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card, an FXS port, and FXO port, an E&M port, a T1/E1/J1 digital trunk, an 
Ethernet por\ audio in and out ports, or a router. 

70. The system of cl^im 61, further comprising a comparison subsystem that 

compares results obtained from tests performed between two or more locations in 
said telephony netw&rk. 



Q 



71. The system of claim 70,\wherein said signals comprise signals selected from one 
of a figure of merit for voice clarity, a figure of merit for voice intelligibility, a 
voice level, a power, a timmg signal, or a delay. 
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72. The system of claim 70, wherein said signals comprise a signal obtained from a 
selected one of a telephone handset, a telephone base unit, a line card, an FXS 
port, and FXO port, an E&M por^a T1/E1/J1 digital trunk, an Ethernet port, 
audio in and out ports, or a router. 



73. The system of claim 70, wherein said sWals comprise a signal obtained from a 

telephone handset and a signal obtained ^om a non-telephone device connected to 
a communication channel. 



74. The system of claim 61, further comprising a recording subsystem that records a 
selected one of a DC impedance, an AC impedance, a noise, an echo, a waveform, 
a timing signal, or a line event. 
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75. The system of claim 74, wherein said recording subsystem comprises a non- 
volatile memory that maintains a record of a selected one of a DC impedance, an 
AC impedance, V noise, an echo, a waveform, a timing signal, or a line event. 

76. The system of claim 61, further comprising a reproduction subsystem that 
reproduces from a reoprd a selected one of a DC impedance, an AC impedance, a 
noise, an echo, a waveYorm, a timing signal, or a line event. 
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77. The system of claim 61, further comprising a synchronizing subsystem that 
synchronizes a first selected one of a waveform, a timing signal, or a line event 
with a second selected one oKa waveform, a timing signal, or a line event. 

78. The system of claim 61, wherein Vie computer system comprises a modeling 
subsystem that models mathematically a parameter of a programmable telephone 
equipment, said parameter selected from one of a DC impedance, an AC 
impedance, a noise, an echo, a wavefomi, a timing signal, or a line event, said 
modeling subsystem calculating an improvement in performance of said 
programmable telephone equipment in response to a change in a programmable 
characteristic of said telephone equipment. 



79. The system of claim 61, further comprising: 

a transmitter subsystem that sends over the telephony network information about 
a selected one of a figure of merit for voice clarity, 2i figure of merit for voice 
intelligibility, a voice level, a power, a timing signal, V delay, a DC impedance, an 
AC impedance, a noise, an echo, a waveform, a line event, an AC call-control 
signal, a DC call-control signal, a call progress tone, or a\CLASS signal. 
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80. The system of cdaim 79, further comprising a tone and waveform generator that 
sends tones and selected waveforms over the telephony network. 

81 . The system of claim 79, further comprising a synchronizing subsystem that 
synchronizes a first selected one of a tone, a waveform, a timing signal, or a line 
event with a second selected one of a tone, a waveform, a timing signal, or a line 
event. 
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82. The system of claim 79, farther comprising a recorder that records speech and 
signals. 

83. The system of claim 79, furthof comprising a digitizer that digitizes recorded 
speech and signals. 

84. The system of claim 79, further comprising a scheduler that commands the 
transmitter to transmit said digitized Vecorded speech and signals as a file, said 
scheduler controlling and recording tlie time of transmission of said file so that a 
delay and a degradation of said signal in one-way transmission can be analyzed. 



85. The system of claim 79, further comprising: 

a recorder that records speech and signals; 

a digitizer that digitizes recorded speech and Signals; and 

a scheduler that commands the transmitter to transmit said digitized recorded 
speech and signals as a file, said scheduler controlling and recording the time of 
transmission of said file, so that a delay and a degradation of said signal in one- 
way transmission can be analyzed. 
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86. The system of ckim 79, further comprising: 

a second transmitter that can generate a second call using a second network; 

a second analyzer that measures quality of service of a signal transmitted over 
said second networks said second analyzer comprising: 

a computer system; 

a configuration Subsystem that configures said computer system to 
interface with sard second network; 

an quality of serviae analysis subsystem that performs an analysis of said 
quality of service oiWid signal; 

a report generator thaKreports a result of said analysis; and 

a comparator that compares the relative performance of the telephony 
network and said second network. 



87. The system of claim 86, wherein saiH second transmitter comprises a transmitter 
that repeatedly generates said test calls and said second analyzer comprises an 
analyzer that repeatedly analyzes said test calls to monitor during a telephone call 
whether a significant change in quality oY service takes place. 



88. The system of claim 61, further comprising h routing selector that selects a route 
based at least in part on said quality of service measurement. 



89. The system of claim 61, further comprising: 

a receiver subsystem that receives over the teleph<W network information about a 
selected one of a figure of merit for voice clarity, a ngure of merit for voice 
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intelligibility, a voice level, a power, a timing signal, a delay, a DC impedance, an 
AC impedance, a noise, an echo, a waveform, a line event, an AC call-control 
signal, sNpC call-control signal, a call progress tone and a CLASS signal. 

90. The system oRclaim 89, further comprising a receiver that detects and recognizes 
tones and selected waveforms transmitted over the telephony network. 

91 . The system of claim V), further comprising a synchronization detector that 
determines a synchronisation between a first selected one of a tone, a waveform, a 
timing signal, or a line event with a second selected one of a tone, a waveform, a 
timing signal, or a line event. 

92. The system of claim 89, further Comprising a speech measurement subsystem that 
measures quality of service of a signal representative of speech. 

93. The system of claim 89, further comprising a signal measurement subsystem that 
measures signal levels. \ 

94. The system of claim 89, further comprising an\analyzer that detects and analyzes 
DTMF signals. \ 

95. The system of claim 89, further comprising a displayVibsystem that reports a 
selected result of one of quality of service measurement signal level 
measurement, and signal type analysis. \ 

96. The system of claim 89, further comprising: \ 
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a speech measurement subsystem that measures quality of service of a signal 
representative of speech; 

a signal measurement subsystem that measures signal levels; 

an analyzenthat detects and analyzes DTMF signals; and 

a display subsystem that reports a selected result of one of quality of service 
measurement, signal level measurement, and signal type analysis. 
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97. The system of claW 89, further comprising: 

a second receiver mat can accept a second call transmitted over a second network; 

a second analyzer tha^ measures quality of service of a signal transmitted over 
said second network 



98. The system of claim 97, wherein said second analyzer comprises a comparator 
that compares the relative performance of the telephony network and said second 
network. 



99. The system of claim 97 whereinVaid second receiver comprises an receiver that 
repeatedly receives said test calls and said second analyzer comprises an analyzer 
that repeatedly analyzes said test caJls to monitor during a telephone call whether 
a significant change in quality of seiVice takes place. 



100. The system of claim 89, further comprising a routing selector that selects a route 
based at least in part on said quality of sarvice measurement. 
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101 . A system tar analyzing adherence to a communication protocol, said system 
comprising: \ 

a connector adapted to make a connection to a test point in the telephony network; 
and \ 

an analyzer that Analyzes adherence to a communication protocol at said test 
point, said analyzer comprising: 

a computer Wstem; 

a configuration subsystem that configures said computer system to 
interface with aaid telephony network; 

a communications protocol analysis subsystem that performs an analysis 
of adherence to sadd communication protocol; and 

a report generator mat reports a result of said communication protocol 
analysis. \ 

102. The system of claim 101, wherein said system is a personal computer system 
comprising hardware and software components. 

103. The system of claim 101, wherein said connector is a handset connector that 
couples to a telephone handset to make said connection. 

104. The system of claim 101, wherein said ^onnector is a base connector that couples 
to a telephone base to make said connection. 

105. The system of claim 101 , further comprising a recorder that records signals 
transmitted by the telephony network at said test point. 
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106. The systermof claim 105, further comprising a reproduction unit that reproduces 
the recorded)signal through the telephony network at said test point to permit an 
analysis of adherence to said communication protocol. 
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107. The system of claVn 101, wherein said communication protocol analysis 
subsystem comprises a subsystem that tests an adherence to a communication 
protocol selected from an Internet protocol, a voice over Internet protocol, voice 
over frame relay, voiceVover asynchronous transfer mode, voice over digital 
subscriber line, and voice-over cable. 

108. The system of claim 101, wherein said connector comprises a connector adapted 
to connect to a selected one of a\elephone handset, a telephone base unit, a line 
card, an FXS port, and FXO port,\n E&M port, a T1/E1/J1 digital trunk, an 
Ethernet port, audio in and out ported or a router. 

109. The system of claim 101, further comprising a comparison subsystem that 
compares adherence to a communication protocol as used in two or more 
locations in said telephony network. 



110. The system of claim 109, wherein said communication protocol is selected from 
one of an Internet protocol, a voice over Internet protocol, voice over frame relay, 
voice over asynchronous transfer mode, voice over s|igital subscriber line, and 
voice over cable. 



111. The system of claim 109, wherein said communication protocol is analyzed from 
a selected one of a telephone handset, a telephone base unit,^ line card, an FXS 
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port, and\FXO port, an E&M port, a T1/E1/J1 digital trunk, an Ethernet port, 
audio in and out ports, or a router. 

112. The system oAclaim 111, wherein said communication protocol is analyzed from 
a telephone handset and from a non-telephone device connected to a 
communication channel. 



113. The system of claim 101, further comprising a recording subsystem that records 
the analysis of the communication protocol. 

1 14. The system of claim 1 \ \ further comprising a non-volatile memory that 
maintains a record of the analysis of the communication protocol. 
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115. The system of claim 1 14, further comprising a reproduction subsystem that 
reproduces from a record the analysis of the communication protocol 



H= 116. The system of claim 1 13, wherein me computer system comprises a modeling 

subsystem that models mathematically the communication protocol used by a 
programmable telephone equipment, said modeling subsystem calculating an 
improvement in performance of said programmable telephone equipment in 
response to a change in a programmable Characteristic of said telephone 
equipment. 



117. A system for measuring quality of voice services on modern telephony networks, 
including VON, PSTN, and hybrid VON/PSTNlaetworks, and for analyzing 
adherence to a communication protocol, said system comprising an analyzer that 
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measures\quality of service of a signal transmitted over the telephony network and 
analyzes ao^ierence to a communication protocol at a test point in the telephony 
network. 



118. The system of claim 1 1 7, further comprising a connector adapted to make a 
connection to said\est point in the telephony network. 

119. The system of claim 1 Y7, wherein said analyzer comprises a computer system. 



yi 
m 



120. The system of claim 119, wherein said system is a personal computer system 
comprising hardware and soiWare components. 

121 . The system of claim 119, whereinNsaid analyzer further comprises a configuration 
subsystem that configures said computer system to interface with said telephony 
network. 



I** 122. The system of claim 117, wherein said analyzer further comprises a quality of 

service analysis subsystem that performs an^analysis of said quality of service of 
said signal. 



123. The system of claim 122, wherein said analyzer farther comprises a report 

generator that reports a result of said analysis of sa^d quality of service of said 
signal. 



65 



Via Express Mail No. EL576204767US 
Date of Mailing: November 8, 2001 



Attorney Docket No.: 043883.0006 



124. The system of claim 117, wherein said analyzer further comprises a 
communications protocol analysis subsystem that performs an analysis of 
adherence to said communication protocol. 

125. The system of claim 124, wherein said analyzer further comprises a report 
generator that report\a result of said analysis of adherence to said communication 
protocol. 
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126. The system of claim 122, wherein said analyzer further comprises: 

a quality of service analysis subsystem that performs an analysis of said quality of 
service of said signal; and 

a communications protocol anal^is subsystem that performs an analysis of 
adherence to said communication ptrotocol. 
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127. The system of claim 126, wherein said\analyzer further comprises a report 

generator that reports both a result of said analysis of said quality of service of 
said signal and said analysis of adherencAto said communication protocol. 



128. The system of claim 117, wherein said analyser comprises: 
a computer system; 

a configuration subsystem that configures said computer system to interface with 
said telephony network; 

a quality of service analysis subsystem that perform^ an analysis of said quality of 
service of said signal; 

a communications protocol analysis subsystem that performs an analysis of 
adherence to said communication protocol; and 
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a report generator that reports both a result of said analysis of said quality of 
service of said \ignal and said analysis of adherence to said communication 
protocol. 

129. The system of claim\l28, wherein said system is a personal computer system 
comprising hardware and software components. 

130. The system of claim 128, wherein said connector is a handset connector that 
couples to a telephone handset to make said connection. 

131. The system of claim 128, whereV said connector is a base connector that couples 
to a telephone base to make said connection. 

132. The system of claim 128, further comprising: 

a recorder that records signals transmitted by the telephony network at said test 
point. 

133. The system of claim 132, further comprising b reproduction unit that reproduces 
the recorded signal through the telephony network at said test point to permit a 
determination of a speech quality. 



134. The system of claim 128, wherein said quality of service analysis subsystem 

comprises a subsystem that tests quality of service selected from a figure of merit 
for voice clarity, a figure of merit for voice intelligibility, a voice level, a power, a 
timing signal, or a delay. 
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135. The system of claim 128, wherein said quality of service analysis subsystem 
comprises a subsystem that tests a telephony condition selected from an AC call- 
contro\ signal, a DC call-control signal, a call progress tone, or a CLASS signal. 

136. The system Yf claim 128, wherein said communication protocol analysis 
subsystem con^prises a subsystem that tests an adherence to a communication 
protocol selected from an Internet protocol, a voice over Internet protocol, voice 
over frame relay, voice over asynchronous transfer mode, voice over digital 
subscriber line, and Voice over cable. 

137. The system of claim 128, Vherein said connector comprises a connector adapted 
to connect to a selected oneW a telephone handset, a telephone base unit, a line 
card, an FXS port, and FXO port, an E&M port, a T1/E1/J1 digital trunk, an 
Ethernet port, audio in and out ports, or a router. 

138. The system of claim 128, further comprising a comparison subsystem that 
compares results obtained from tests performed between two or more locations in 
said telephony network. \ 

139. The system of claim 138, wherein said signals comprise signals selected from one 
of a figure of merit for voice clarity, a figure of merit for voice intelligibility, a 
voice level, a power, a timing signal, or a delay. \ 

140. The system of claim 138, wherein said signals comprise ^signal obtained from at 
least a selected one of a telephone handset, a telephone bask unit, a line card, an 
FXS port, and FXO port, an E&M port, a T1/E1/J1 digital trifak, an Ethernet port, 
audio in and out ports, or a router. \ 
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141. ThV system of claim 138, wherein said signals comprise a signal obtained from a 
telephone handset and at least a signal obtained from a non-telephone device 
connected to a communication channel. 



142. The systemW claim 128, further comprising a recording subsystem that records a 
selected oneof a DC impedance, an AC impedance, a noise, an echo, a waveform, 
a timing signal, or a line event. 
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143. The system of clairn 128, further comprising a non-volatile memory that 
maintains a record m a selected one of a DC impedance, an AC impedance, a 
noise, an echo, a wavVform, a timing signal, or a line event. 

144. The system of claim 128, tkrther comprising a reproduction subsystem that 
reproduces from a record a selected one of a DC impedance, an AC impedance, a 
noise, an echo, a waveform, a timing signal, or a line event. 



145. The system of claim 128, further comprising a synchronizing subsystem that 

synchronizes a first selected one of a waveform, a timing signal, or a line event 
with a second selected one of a waveforai, a timing signal, or a line event. 



146. The system of claim 128, wherein the computer system comprises a modeling 

subsystem that models mathematically a parameter of a programmable telephone 
equipment, said parameter selected from one of si DC impedance, an AC 
impedance, a noise, an echo, a waveform, a timing, signal, or a line event, said 
modeling subsystem calculating an improvement imperformance of said 
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programmable telephone equipment in response to a change in a programmable 
characteristicW said telephone equipment. 
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147. The system of claim 128, further comprising a tone and waveform generator that 
sends tones and selected waveforms over the telephony network. 

148. The system of claim 12& further comprising a synchronizing subsystem that 
synchronizes a first selected, one of a tone, a waveform, a timing signal, or a line 
event with a second selected one of a tone, a waveform, a timing signal, or a line 
event. 



149. The system of claim 128, further\pmprising a recorder that records speech and 
signals. 

150. The system of claim 128, further composing a digitizer that digitizes recorded 
speech and signals. 

151. The system of claim 128, further comprising\a transmitter subsystem that sends 
over the telephony network information aboura selected one of a figure of merit 
for voice clarity, a figure of merit for voice intelligibility, a voice level, a power, a 
timing signal, a delay, a DC impedance, an AC impedance, a noise, an echo, a 
waveform, a line event, an AC call-control signal, \ DC call-control signal, a call 
progress tone, or a CLASS signal. 



152. The system of claim 151, further comprising a scheduleXthat commands the 

transmitter to transmit said digitized recorded speech and signals as a file, said 
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scheduler controlling and recording the time of transmission of said file, so that a 
delay and\a degradation of said signal in one-way transmission can be analyzed. 

153. The system oftclaim 151, further comprising: 

a second transmitter that can generate a second call using a second network; 

a second analyzenthat measures quality of service of a signal transmitted over 
said second network and analyzes adherence to a communication protocol at said 
test point \ 

154. The system of claim 133, wherein said second analyzer comprises a comparator 
that compares the relative performance of the telephony network and said second 



155. The system of claim 154, further comprising a routing selector that selects a route 
based at least in part on said quality of service measurement. 

156. The system of claim 155 further comprising a billing subsystem that records 
billing information pertaining to said route selected by said routing selector. 

157. The system of claim 153, wherein said second transmitter comprises a transmitter 
that repeatedly generates said test calls and said second analyzer comprises an 
analyzer that repeatedly analyzes said test calls to monitor during a telephone call 
whether a significant change in quality of service takes place. 
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158. The system of claim 157, further comprising a rerouting selector that selects a 
new route based at least in part on whether a significant change in quality of 
service takes place\ 

159. The system of claim V 58, further comprising a billing subsystem that records 
billing information pertaining to said new route selected. 
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160. The system of claim 128, further comprising a receiver subsystem that receives 
over the telephony network information about a selected one of a figure of merit 
for voice clarity, a figure of merit for voice intelligibility, a voice level, a power, a 
timing signal, a delay, alDC impedance, an AC impedance, a noise, an echo, a 
waveform, a line event, an AC call-control signal, a DC call-control signal, a call 
progress tone and a CLA1SS signal. 

161. The system of claim 160, father comprising a receiver that detects and 
recognizes tones and selected waveforms transmitted over the telephony network. 



162. The system of claim 161, further comprising a synchronization detector that 

determines a synchronization petween a first selected one of a tone, a waveform, a 
timing signal, or a line event v^jth a second selected one of a tone, a waveform, a 
timing signal, or a line event. 



163. The system of claim 160, further comprising a speech measurement subsystem 
that measures quality of service ona signal representative of speech. 
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164. The systeni of claim 160, further comprising a signal measurement subsystem that 
measures signal levels. 



165. The system of cla^m 160, further comprising an analyzer that detects and analyzes 
DTMF signals. 
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166. The system of claim 160, further comprising a display subsystem that reports a 
selected result of onaof quality of service measurement, signal level 
measurement, and signal type analysis. 

167. The system of claim 16(9, further comprising: 

a speech measurement subsystem that measures quality of service of a signal 
representative of speech;! 

a signal measurement subsystem that measures signal levels; 

an analyzer that detects and\analyzes DTMF signals; and 

a display subsystem that repoVts a selected result of one of quality of service 
measurement, signal level measurement, and signal type analysis. 



168. The system of claim 160, furthen comprising a second receiver that can accept a 
second call transmitted over a seqpnd network. 



169. The system of claim 168, further comprising a second analyzer that measures 

quality of service of a signal transmitted over said second network and analyzes 
adherence to a communication protocol at said test point. 
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170. The systemW claim 169, further comprising a comparator that compares the 
relative performance of the telephony network and said second network. 

171. The system of oJaim 170 wherein said second receiver comprises an receiver that 
repeatedly receives said test calls and said second analyzer comprises an analyzer 
that repeatedly analyzes said test calls to monitor during a telephone call whether 
a significant changa in quality of service takes place. 

172. The system of claim 17\, further comprising a rerouting selector that selects a 
new route based at least iio part on whether a significant change in quality of 
service takes place. \ 

1 73. The system of claim 160, furthe\ comprising a routing selector that selects a route 
based at least in part on said qualiw of service measurement. 

174. The system of claim 128, further comprising a billing subsystem that records 
billing information pertaining to the communications network. 

1 75. The system of claim 128, further comprising a routing selector that selects a route 
based at least in part on said quality of service measurement. 

1 76. The system of claim 1 75 further comprising a brlling subsystem that records 
billing information pertaining to said route selected by said routing selector. 
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177. The system of clakn 128, further comprising a rerouting selector that selects a 
new route based atMeast in part on whether a significant change in quality of 
service takes place. \ 

178. The system of claim 117, further comprising a billing subsystem that records 
billing information pertaining to said new route selected. 

1 79. A method of testing qualityW voice services from a source node to a destination 
node over a modern telephoiV network using at least two testers wherein a first 
tester is located at said source node and wherein a second tester is located at said 
destination node, said method comprising: 

said first tester initiating a telephone call from the first tester to the second tester; 

said first tester analyzing call progress tones in order to determine if the call is 
completed; \ 

said first tester measuring the time from a dialing event by the first tester to an 
answer event by said second tester; \ 

said first tester transmitting tones to said\second tester for a purpose of enabling 
the second tester to receive said tones, analyze said tones, and determine the 
quality of transmission for said tones; \ 

said first tester transmitting a plurality of reference wave files to said second 
tester for a purpose of enabling the second tester to receive said files, analyze said 
files, and determine the quality of transmission for said files; 

said second tester transmitting tones to said first tester for a purpose of enabling 
the first tester to receive said tones, analyze saicl tones, and determine the quality 
of transmission for said tones; \ 
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said second tester transmitting a plurality of reference wave files to said first 
tester for a purpose oV enabling the first tester to receive said files, analyze said 
files, and determine the quality of transmission for said files; 

said first tester calculating a first score for the quality of said tones and said files 
said first tester received from the second tester; 

said second tester calculating a second score for the quality of said tones and said 
files that said second tester received from said first tester; 

said second tester sending to sai\] first tester said second score and said first tester 
receiving from the second tester said score; 

said first tester calculating an overaN score for quality of voice service based at 
least in part on at least one of an attribute from a group of attributes comprising 
said first score, said second score, saidume from said dialing event by the first 
tester to said answer event by said seconoi tester; and 

said first tester displaying said overall score on one of a peripheral group 
comprising a computer screen, a printer, an external communication device, a 
computer storage device, or a remote computer. 

180. The method of claim 179, further comprising: \ 

said first tester initiating a second telephone call 6n a second network from the 
first tester to the second tester; \ 

said first tester analyzing said second call progress tones in order to determine if 
said second call call is completed; \ 

said first tester measuring the time from a second dialing event by the first tester 
to a second answer event by said second tester; \ 

said first tester transmitting tones over the second network to said second tester 
for a purpose of enabling the second tester to receive said tones, analyze said 
tones, and determine the quality of transmission for said tones; 
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said first tester transmitting a plurality of reference wave files to said second 
tester over the second network for a purpose of enabling the second tester to 
receive said files, analyze said files, and determine the quality of transmission for 
said files; 

said second tester transmitting tones to said first tester over the second network 
for a purpose of enabling the first tester to receive said tones, analyze said tones, 
and determine the qualitwof transmission for said tones; 

said second tester transmitting a plurality of reference wave files to said first 
tester over the second network for a purpose of enabling the first tester to receive 
said files, analyze said files, amj determine the quality of transmission for said 
files; 

said first tester calculating a third score for the quality of said tones and said files 
said first tester received from the second tester over the second network; 

said second tester calculating a fourth score for the quality of said tones and said 
files that said second tester received frofp said first tester over the second 
network; 

said second tester sending to said first tester said fourth score over the second 
network and said first tester receiving from me second tester said score; 

said first tester calculating a second overall sdore for quality of voice service on 
said second network based at least in part on ai least one of an attribute from a 
group of attributes comprising said third score, said fourth score, said time from 
said dialing event by the first tester to said answer event by said second tester 
over said second network; and 

said first testing routing at least one subsequent cdll through said network or said 
second network based at least in part on a comparison of the overall score and the 
second overall score. 
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1 8 1 . A method of testing quality of voice services over a digital telephone, said method 
comprising: \ 

disconnecting the telephone base unit from the telephone handset, connecting said 
telephone handset to said tester, and connecting said tester to said telephone base 
via said telephone base unit's handset port; 

said tester operating in a pass-through mode to enables normal operation between 
said telephone handset and \aid telephone base unit; 

placing a test call via said telephone base unit; 

said tester measuring signal levels of transmit signals and a receive signals at the 
handset port of said telephone bask unit; 

said tester determining the optimuirnsignal parameters for simulating said 
telephone handset; \ 

disconnecting said telephone handset from said tester; 

said tester simulating the impedance of the telephone handset based on the 
measured parameters; \ 

said tester generating test signals through theWndset port of the telephone base 
unit; \ 

said tester generating test wave files through the\handset port of the telephone 
base unit; \ 

said tester measuring signal said test signals and sa\d files that are received 
through the telephone base unit; and \ 

disconnecting the telephone base unit from said testenand reconnecting said 
telephone handset to the telephone base unit. \ 

1 82. A method of using a communication tester to monitor quaJity of voice services as 
perceived by a caller, said method comprising: \ 
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interfacing said- tester to a telephone line used by at least one caller without 
affecting the quality of the call or noticeably changing the level of transmitted 
signals and received signals; 

monitoring dialed D)TMF digits and storing them in a tester memory; 

monitoring call progress tones and determining whether or not a call is connected; 

measuring a time from jan end of dialing to a first ringback. 

recording a voice communication in a plurality of consecutive short-duration time 
divisions; 

performing Digital Signal Processing to determine impairments sjach as echo, 
delay, crosstalk, or distortion; 

performing speech recognition u&ng DSP techniques to look for phrases that 
indicate difficulty with the call ^^su^VJhen p . . .hello . . . : " "sp eak u p^..," or "I can't hear 
you^' as an indication of a problem, with said call; and 

generating a statistical log that includes at least one item of information such as a 
date and a time of said call, call duration, call quality for each measured sample 
period, or key words detected that indicate a problem; and 

reporting statistics to a computer either in response to a request by such a 
computer or at pre-programmed times. 



183. The method of claim 182, further comprising thA element of monitoring said call 
for a sudden degradation in quality of service during said call and relaying 
information about any such degradation real-time toy a service provider for 
corrective action. 

184. The method of claim 182, further comprising the element of monitoring said call 
for a sudden degradation in quality during said call and relaying information 
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about any such degradation 
said call to another carrier 



to a call routing system having the means to handoff 
while said call remains in progress. 



The method of claim 182, further comprising the element of monitoring said call 
for a DTMF string entered by a caller on said caller via a pushbutton keypad on a 
telephone indicating call quality is unsatisfactory and relaying information about 
any such DTMF string to a call routing system having the means to handoff said 
call to another carrier while said call remains in progress. 

A system for measuring quality oY voice services on modem telephony networks, 
including VON, PSTN, and hybria VON/PSTN networks, and for analyzing 
adherence to a communication protocol, said system comprising: 

a connector adapted to make a connection to a test point in the telephony network, 
said connector adapted to connect to alt least a selected one of a telephone" handset, 
a telephone base unit, a line card, an FXS port, and FXO port, an E&M port, a 
T1/E1/J1 digital trunk, an Ethernet portAaudio in and out ports, or a router. 

an analyzer that measures quality of service of a signal transmitted over the 
telephony network and analyzes adherenc^ to a communication protocol at said 
test point, said analyzer comprising: 

a computer system; 

a configuration subsystem that configures said computer system to 
interface with said telephony network; 

a tone and waveform generator that sencfp tones and selected waveforms 
over the telephony network; and 

a synchronizing subsystem that synchronises a first selected one of a tone, 
a waveform, a timing signal, or a line event\with a second selected one of 
a tone, a waveform, a timing signal, or a lina event; 
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a transmitter subsystem that sends over the telephony network information 
about a selected one of a figure of merit for voice clarity, a figure of merit 
for voice intelligibility, a voice level, a power, a timing signal, a delay, a 
DC impedance, an AC impedance, a noise, an echo, a waveform, a line 
event, an AC call-con\rol signal, a DC call-control signal, a call progress 
tone, or a CLASS signal; 

a scheduler that commands the transmitter subsystem to transmit said 
digitized recorded speecR and signals as a file, said scheduler controlling 
and recording a time of transmission of said file so that a delay and a 
degradation of said signal in one-way transmission can be analyzed; 

a receiver that detects and recognizes tones and selected waveforms 
transmitted over the telephony network and comprising a receiver 
subsystem that receives over theuelephony network information about a 
selected one of a figure of merit far voice clarity, a figure of merit for 
voice intelligibility, a voice level, Apower, a timing signal, a delay, a DC 
impedance, an AC impedance, a noise, an echo, a waveform, a line event, 
an AC call-control signal, a DC call-dpntrol signal, a call progress tone, or 
a CLASS signal; \ 

a synchronization detector that determines a synchronization between a 
first selected one of a tone, a waveform, a timing signal, or a line event 
with a second selected one of a tone, a waveform, a timing signal, or a line 
event; \ 

a recorder that records speech and signals transmitted by the telephony 
network at said test point, said recorder comprising non-volatile memory; 

a recording subsystem that records a selected one of a DC impedance, an 
AC impedance, a noise, an echo, a waveform, a tiVning signal, or a line 
event, said recording subsystem comprising a non-Volatile memory that 
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maintains a recbftj of at least one of a DC impedance, an AC impedance, a 
noise, an echo, a waveform, a timing signal, or a line event; 

a reproduction unit mat reproduces recorded signal through the telephony 
network at said test point to permit a determination of a speech quality, 
said reproduction unit Yurther comprising a reproduction subsystem that 
reproduces from a record a selected one of a DC impedance, an AC 
impedance, a noise, an echo, a waveform, a timing signal, or a line event; 

a modeling subsystem thatVnodels mathematically a parameter of a 
programmable telephone equipment, said parameter selected from one of a 
DC impedance, an AC impedance, a noise, an echo, a waveform, a timing 
signal, or a line event, said modeling subsystem calculating an 
improvement in performance of said programmable telephone equipment 
in response to a change in a programmable characteristic of said telephone 
equipment; 

a quality of service analysis subsysterk that performs an analysis of said 
quality of service of said signal, said quality of service analysis subsystem 
comprising: (a) a subsystem that tests quVlity of service selected from a 
figure of merit for voice clarity, voice intelligibility, a voice level, a 
power, a timing signal, or a delay; and (b) a\subsystem that tests a 
telephony condition selected from an AC call\control signal, a DC call- 
control signal, a call progress tone, or a CLASS, signal; 

a communications protocol analysis subsystem tlW performs an analysis 
of adherence to said communication protocol, saicucommunications 
protocol analysis subsystem comprising a subsystem that tests an 
adherence to a communication protocol selected from an Internet protocol, 
a voice over Internet protocol, voice over frame relay, Voice over 
asynchronous transfer mode, voice over digital subscriber line, or voice 
over cable; 
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a speech measurement subsystem that measures quality of service of a 
signal representative of speech; 

a signal measurement subsystem that measures signal levels; 

a report generator that reports both a result of said analysis of said quality 
of service of said signal and said analysis of adherence to said 
communication protocol 

a signal analyzer that detects and analyzes DTMF signals; 

a display subsystem that retorts a selected result of at least one from 
quality of service measurement, signal level measurement, or signal type 
analysis; and 

a comparison subsystem that compares results obtained from tests 
performed between two or moreuocations in said telephony network, 
wherein: (a) said signals comprise signals selected from one of a figure of 
merit for voice clarity, a figure of merit for voice intelligibility, a voice 
level, a power, a timing signal, or avdelay; (b) one of said signals comprise 
a signal obtained from a telephone handset; and (c) a second of said 
signals comprise a signal obtained from a selected one of a telephone base 
unit, a line card, an FXS port, and FXn port, an E&M port, a T1/E1/J1 
digital trunk, an Ethernet port, audio irt and out ports, a router, or from a 
non-telephone device connected to a communication channel; 

a second analyzer that measures quality of service of a signal transmitted over 
said second network and analyzes adherence to a communication protocol at said 
test point wherein said second analyzer repeatedly analyzes said test calls to 
monitor during a telephone call whether a significant change in quality of service 
takes place, said second analyzer comprising: 

a second transmitter that can generate a sedond call using a second 
network wherein said second transmitter comprises a transmitter that 
repeatedly generates said test calls; and 
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a second receaver that can accept a second call transmitted over a second 
network wherein said second receiver comprises a receiver that repeatedly 
receives said test calls; 

a routing selector that sheets a route based at least in part on said quality of 
service measurement; 

a rerouting selector that selects a new route based at least in part on whether a 
significant change in quality of service takes place; 

a billing subsystem that recoVds billing information pertaining to at least one 
selected from a route selectedpy said routing selector, a reroute selected, or other 
earner billing information; 

a connector adapted for a non-inftfusive, high-impedance interface to said 
telephony network; 

a high-impedance measurement subsystem capable of measuring quality of voice 
services passing through each said node on each said telephony network; 

a quality of service analysis subsystenl that analyzes quality of service for each 
said telephony network for a plurality o\ calls made over said telephony network 
through each said node; 

a data store that records the analysis of th& quality of service analysis subsystem; 

a reporting subsystem that sends one or mone said analyses of the quality of 
service analysis subsystem to a predetermine^ destination via the telephony 
network; 

a monitoring subsystem that analyzes said recorded analyses and ascertains 
whether said quality of service falls below a predefined level; and 

a notification subsystem whereby said analyzer system sends a message via the 
telephony network to a predefined destination wher} said quality of service falls 
below a predefined level; 
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at least one high-impedance measurement subsystem capable of measuring 
quality of service of each said telephony network by analyzing a voice 
communication passinguhrough each said node on each said telephony network; 

at least one quality of seiwice analysis subsystem that analyzes quality of service 
for at least one of said teldphony networks for the duration of at least one call 
made over said telephony networks and passing through said corresponding nodes 
connected to said telephonj\networks; 

at least one switching subsystem corresponding to each quality of service analysis 
subsystem that, if during the course of a call said quality of service analysis 
subsystem detects a degradation of said quality of service on a first telephony 
network, said switching subsystem immediately switches the call to a second 
telephony network for uninterrupted servicing of said call; 

at least two analyzer systems wherqin each such analyzer system is connected to a 
node on at least two of said telephony networks, each such analyzer system 
comprising a system capable of measuring quality of voice services over a 
telephony network; 

at least one testing subsystem corresponding to one said analyzer system by which 
such analyzer system initiates at least two calls over at least two of said telephony 
networks to at least one other analyzer system and analyzes the quality of voice 
services between said first analyzer system and said second analyzer system over 
said telephony networks over which said cal\s were made; 

at least one selection subsystem corresponding to each testing subsystem by 
which said corresponding analyzer system camselect one telephony network from 
among the plurality of telephony networks tested for routing at least one call 
through said node corresponding to said corresponding analyzer system to another 
node, said selection based at least in part on an evaluation of said analyses by said 
corresponding testing subsystem; and 



85 



Via Express Mail No. EL576204767US Attorney Docket No.: 043883.0006 

Date of Mailing: November 8, 2001 

at least one circuit-switched network wherein said analyzer system is connected to 
at least one node corresponding to said circuit-switched network and wherein said 
system can select said circuit-switched network in lieu of said telephony 
networks. I 
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